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Model-dependence of the single-pion contribution to the GDH, Baldin, and forward 
spin-polarizability sum rules is explored, using the most recent SAID multipole 
analysis. Results from SAID and MAID are compared. 



We have calculated the GDH, Baldin and forward spin-polarizability 
(70) sum rules using our most recent analysis of single-pion photoproduc- 
tion data. This set of integrals is useful in revealing discrepancies, as the 
integrands are weighted by different powers of the photon energy. Values 
are tabulated below. Results are given over the threshold region and full 
energy range to illustrate where differences are most pronounced. For the 
charged-pion contribution, this threshold component is comparable to the 
full result. 



Table 1. Comparison of the SM02 1 and recent MAID2000 2 calculations for the GDH and 
Baldin integrals and the forward spin polarizability from threshold to 2 GeV (for MAID to 
1.25 GeV) [left set] and from threshold to 200 MeV [right set] displayed as SAID/MAID. 
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Differences between SAID and MAID appear mainly above 450 MeV, 
as illustrated in Fig. 1 (differential) and Fig. 2 (total) for the difference of 
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Figure 1 . Differen- 

tial cross section (da/dQi/2 — 

da/dU 3 / 2 ) f° r IP —> n °P at 
= 85 ± 4°. The solid 
(dash-dotted) line plots the 
SM02 1 (MAID2001 2 ) solu- 
tion. Experimental data are 
from Mainz 3 . 



hclicity 1/2 and 3/2 cross sections. The running GDH and 70 integrals are 
given, for both proton and neutron targets, in Figures 3 and 4, respectively. 
For both integrals the single-pion contribution is negligible above 2 GeV. 
It is worth noting that the SAID and MAID results for total integrals are 
more consistent than their individual pieces, due to cancellations which are 
evident in Fig. 3. Results for the Baldin integral are virtually identical for 
the 7p components, with a slight discrepancy appearing for jn — > pir~ . 
The good agreement for jn — ► nir° may be misleading, with so little data 
existing in this channel. 




Figure 2. Difference of the total cross sections for the helicity states 1/2 and 3/2. (a) 
7P — » 7r°p and (b) 7p — > n + n. The solid (dash-dotted) line represents the SM02 1 
(MAID2001 2 ) solution. Experimental data arc from Mainz 4 . 



In Fig. 5 we compare GDH contributions calculated using an older SAID 
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Figure 3. Running GDH integral, (a) for proton and (b) neutron targets. The solid 
(dash-dotted) line represents the SM02 1 (MAID2000 2 ) solution. 
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Figure 4. Forward spin polarizability 70. (a) for proton and (b) neutron targets. The 
solid (dash-dotted) line represents the SM02 1 (MAID2000 2 ) solution. 



fit (SM95), the present fit, and the result (SX99) of applying the SM95 
parametrization to the present database. From this it is clear that both 
the changes in phenomenology and an improved database have modified 
the integral. 
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Figure 5. Sensitivity 

to paramctrization/databasc. 
The present fit (dashed) falls 
between SM95 and SX99. 
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